*usual milk mixture with an entirely centrifuged de-fatted milk, the calorie value of which was brought up to the normal by cane sugar. In spite of the fact that the fat-less diet was suddenly given without any gradual transference, no influence was noticed on the course of the weight curves of the children and only once was any influence noticed on the stools." .
The periods over which these fat-less diets were given were too short to allow of conclusions being drawn as to the influence on the onset of rickets.
I agree with -Hess and Unger that we are not yet in a position to discuss the aetiology of rickets until we have done a great deal more work. Certainly it has not yet been proved to be a deficiency disease due to the lack of some fat-soluble substance. Nor do I think it has been proved to be due to the lack of exercise. But it is directly correlated with overcrowding and confinement in insanitary houses. The possibility that it is primarily an infective disease has never been disproved. It might be due to non-specific micro-organisms, possibly of faecal origin, in the same way as goitre has been shown by McCarrison to be due to such infections. Certainly the more scrupulously clean the kennels are kept, the less seems to be the tendency for pups to develop rickets. This is indicated by Bull's observationis.
What we want is a combined co-ordinated study of the disease from the clinical and from the experimental side. Rickets is so prevalent and is of such enormous importance from the economic standpoint, that it is well worthy of the most serious study. In the interests of the nation, I trust that the Medical Research Committee will be able to institute such a comprehensive investigation.
Dr. ROBERT HUTCHISON.
The causation of rickets has always been a puzzle to clinicans, but up to the present the advent of the experimental pathologist in the field has only served to darken counsel. In my opinion Dr. Mellanby has certainly made out a prima facie case for the view that rickets is the result of the absence of some accessory substance from the diet although it does not appear to be the ordinary fat-soluble A. On the other hand Professor Noel Paton's experiments have led to an opposite conclusion, nor, apparently do rats develop rickets when fed on a diet devoid of the growth vitamine. It should further be remembered that Herter' fed young pigs on a fat-free diet for prolonged periods, and although their nutrition suffered they did not develop anything even suggesting rickets. If the results of experiment differ in rats, puppies and pigs, how can we apply them to babies? & Clinical evidence is in favour of the disease being a dietetic disease, for it can be cured by altering the diet; the other factor is in the environment remaining as before. The dietetic fault is certainly not an all-round deficiency, for rickets is, perhaps, commoner in over-fed than in under-fed children. It seems rather to be caused by an ill-balanced diet and particularly by one which contains a relative excess of carbohydrates. How this causes rickets it is impossible to say, but then Dr. Mellanby is unable to say how the absence of a " vitamine" causes it either. If an accessory substance plays any part at all it must be that it is required to counteract some other defect in the diet and not merely that it supplies in itself something that is essential and without which rickets will develop, no matter what the composition of the diet is as a whole. The same is true of scurvy. Infants rarely develop scurvy on a diet of condensed milk alone, but if a starchy food were added to the condensed milk, scurvy is very apt to appear. The antiscorbutic accessory substance must in some way actively counteract the bad qualities of food and diet, and not merely supply something lacking, for it is equally lacking in the condensed milk alone. It may be necessary to assume this kind of action on the part of the accessory substances, but it is attributing to them rather a different role from that with which earlier investigations have credited them.
I am of opinion that as regards rickets, at least we want more evidence before calling in the action of a hypothetical accessory substance at all. It must be remembered that vitamines are the latest dietetic " stunt," and we must be careful not to push their significance too far and not to draw sweeping practical conclusions from our at present very inadequate knowledge of them.
Professor C. J. MARTIN, F.R.S. I listened. with the very greatest interest to Dr. Mellanby's opening of this discussion, and it struck me as not o'nly being excellently served up, but also as being very moderate in the conclusions drawn.
Dr. Mellanby brought before you some facts, and those facts have to be explained. The importance of them to me is their orientating value. You have, ultimately, to test any interpretation of the essential
